Experimental investigation of the penetration of ultrasound nanobubbles in a gastric cancer xenograft.
Nanobubbles as a type of ultrasound contrast agent have attracted much interest in recent years due to their many advantages, such as strong penetrating power and high stability. However, there is still insufficient morphological evidence concerning gas-filled nanobubbles in tumor tissue spaces and tumor angiogenesis. We used a gastric cancer xenograft as an example to study this question. Nanobubbles with a particle size of 435.2 ± 60.53 nm were prepared and compared with SonoVue® microbubbles in vitro and in vivo, and they exhibited a superior contrast imaging effect. After excluding the impact of the nanobubbles in blood vessels through saline flush, we used an ultrasound burst and frozen sectioning to investigate the distribution of nanobubbles in the gastric cancer xenografts and confirmed this by transmission electron microscopy. Preliminary results showed that the nanobubbles were able to pass through the gaps between the endothelial cells in the tumor vascular system to enter the tissue space. These findings could provide morphological evidence for extravascular ultrasound imaging of tumors and serve as a foundation for the application of nanobubbles in extravascular tumor-targeted ultrasonic diagnostics and therapy.